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ABSTRACT 
FEEDING THE SOUTH: AN ASSESSMENT OF FOOD 
AVAILABILITY IN RURAL MISSISSIPPI 
by Nicole Baiza Lawrence 
December 2015 
The overall goal of this project is to investigate Mississippi’s rural food 
environment by assessing the food resources available to rural Mississippians. The 
primary objectives were to identify sample locations in each of the four cultural regions 
of Mississippi and determine the food resources available to residents of those counties. 
The intellectual merit of this research lies in its in-depth exploration of food accessibility 
in rural areas. Though there is a wealth of literature on the topics of urban food access 
and food deserts, very little research has been done in rural areas. Most studies focus on 
urban environments which are ultimately plagued with severely different access 
restrictions in terms of fresh, healthy foods. Additionally, the level of detail afforded by 
this study allows for common models of food access such as the United States 
Department of Agriculture (USDA) Food Research Atlas to be evaluated for accuracy. A 
fundamental piece of this research is the proposition of a method of research that can be 
performed at any point in time with limited resources, and is not predicated on 
proprietary datasets or data that may be routinely compiled for all regions and states. This 
will make it possible for the method to be repeated in other rural regions of the United 
States and for intra-study comparisons to be made; a component currently missing in 
contemporary research.  
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CHAPTER I 
INTRODUCTION 
Little is known about the rural food environment of Mississippi. Understanding 
the distribution of food resources available to rural areas within the state will help to 
identify food availability issues and to provide a means to gauge the accuracy of current 
models of food availability assessment. The overall goal of this project is to accurately 
determine the food inventory, and to some degree, the healthiness of food retailers in 
rural Mississippi counties. This research attempts to answer a few key questions 
regarding food access in rural Mississippi: What resources are available to rural residents 
of the state, where are these resources located, how healthy are the options for these 
residents, and do they differ between cultural regions? The primary objectives are: to 
identify sample locations in each of the four cultural regions of Mississippi the Delta 
(northwest), the Hills (northeast), the Pines (southeast), and the Natchez District 
(southwest); accurately assess the food inventory of retailers in the sample counties; and 
introduce a repeatable method for calculating food availability that is not dependent on 
proprietary datasets, or data collected as a result of external, unrelated research. 
A major strength of this research is the study site. Virtually, no food access 
research has been aimed at this area of the country, let alone focusing on the rural 
environment. The majority of Mississippi counties are rural with a significant minority 
population, both of which are assumed to influence food access in contemporary food 
research literature. This project draws from the current body of work on food access to 
contribute to the sparse literature currently available on rural food environments. It looks 
at food access from a fresh perspective, focusing on food density, or total retail food 
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availability and considers food resources available at small, alternative retailers which 
may help to alleviate the absence of large supermarkets (Blanchard and Lyson 2006). 
Rather than concentrating on acceptable distance to supermarkets as with most food 
desert studies, it focuses on precisely mapping all available retail resources. This will 
reveal not only the amount and quality of food resources, but by default show where 
resources are lacking. Additionally, the project outlines a plan for an accurate, replicable 
method for analyzing rural food retailers that is expected to perform well outside of the 
study area. Because of the high level of detail about food distribution gathered during 
investigation, this approach will allow for assessment of current methods of modeling the 
food environment, such as the United States Department of Agriculture (USDA) 
Economic Research Service Food Access Research Atlas (2015). 
It should be noted that the healthiness of food is a subjective matter. Nutrition 
professionals avoid using the term healthy food altogether as the healthiness of any 
particular item depends, at least in part, on how much and how often it is consumed 
(European Food Information Council 2015). Rather, the term healthy eating is preferred 
and refers to the pattern of eating by which an individual consumes nutrient dense foods 
that provide appropriate, sustainable energy and promote growth (University of 
Washington Center for Public Health 2015). Some agencies go further in depth as to what 
healthy means. The U.S. Food and Drug Administration (FDA) Center for Food Safety 
and Applied Nutrition (2015) allows food to be labeled healthy (or a variant thereof) if it 
meets criteria regarding total fat, saturated fat, sodium, cholesterol, beneficial nutrients, 
and fortification. Further debate has taken place regarding how the amount of processing 
and quantity of preservatives and chemicals (such as artificial sweeteners) affects the 
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overall healthiness of food. While this is an important topic that deserves further 
consideration, it is beyond the scope of this research. This thesis investigates general 
retail food availability and mitigating effects of small retailers on the food environment. 
No retailers were penalized for lack of healthy resources and having said resources could 
only help their perceived ability to supplement a lack of larger grocery stores and 
supermarkets. To understand the motivation behind this study’s design we must first 
understand the evolution of food access research in general. The following chapter 
contains a review the briefly recounts the history of geographic food research and 
highlights notable issues within ‘geography of food’ literature. Chapter III outlines the 
research process step by step. Chapters IV and V present the findings of the study and 
discuss possible implications. 
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CHAPTER II 
A HISTORY OF THE GEOGRAPHY OF FOOD 
Food as a subject in geographic literature is not new, though the phrase, 
‘geography of food,’ is a rather recent development (Atkins 1988). In North America 
specifically, agricultural geography dominated the subject area until the 1980’s. This 
wave of research was focused on food suppliers, or farmers and their farms (Atkins 
1988). During the mid-nineteenth century, literature appeared that documented and 
analyzed soil composition, crop variety and harvest quantities, shipping prices, and 
“agricultural capabilities” of American farms (Johnston 1851).  Continued research saw 
investigation into everything from temperature, topography, and soil fertility to the 
effects of commercialization of agriculture (Baker 1926; Economic Geography 1927). 
Much of this research resulted in a wealth of documentation describing and mapping 
variables relating to crop production, but by the mid-twentieth century, it was becoming 
clear that there was a disconnect between the studies on the physical and economic 
impacts of farming and the farming population (Buchanan 1959; Hartshorne 1939). R. 
Ogilvie Buchanan discussed in his 1958 presidential address to the Geographical 
Association that agriculture is not merely an economic phenomenon, but one that impacts 
social and organization impacts of life as well (Buchanan 1959). Publications emerged 
such as Simoons Eat Not This Flesh (1994) originally published in 1961 which explored 
issues related to food avoidances throughout history, and Hog Meat and Hoecake 
(Hilliard 1972), one of the first agricultural geography works to explore the link between 
food production and regional development. The field continued to diversify over the next 
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few decades, and by the beginning of the 1980s, research beyond the agricultural system 
was being undertaken. 
In 1982, Charles Camp published a brief review of the research on foodways for 
the five previous years. He grouped the studies into three types of research (descriptions, 
patterns, and interpretations) that focus on five areas: production and gathering, 
distribution of foodstuffs, cookery, distribution of food, and consumption (Camp 1982). 
This body of work composed of 450 articles, took on subjects such as meat preserving, 
patterns of local diets, marketing, community exchanges, histories of specific foods, and 
observations of what is eaten (Camp 1982). Echoing Buchanan’s sentiments that the 
issues surrounding food and foodways are incredibly complicated, Atkins (1988) went a 
step further to assert that agricultural geography should be redefined as the geography of 
food. The complex agrifood system incorporates production as well as processing, 
transporting, marketing, consumption, and evolution at the global scale (Atkins 1988).  
The resulting geography of food is a wide and varied subject area.  
Rural food geography has seen increased attention on agrifood commodity chains 
and food networks which served to bridge the research gap between food production and 
consumption and expand analysis further, beyond simply the farm (Roche 2002; Niles 
and Roff 2008; Winter 2004). The relationship between food and politics has been 
considered (Winter 2004) as well as the difference between the academic debate of these 
issues and public policy (Crewe 2001).  Researchers have delved into the placelessness of 
food, or food that is a product of the industrialized, globalized food system (Parrott, 
Wilson, and Murdoch 2002) while others have taken it upon themselves to trace the path 
of food from the earth to the plate (Cook 2006).  Alternative food networks and the re-
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localization of food production have become the focus of a number of studies, with a 
particular emphasis on defining what local means in local food systems (Feagan 2007; 
McCarthy 2006; Watts, Ilbery, and Maye 2005; Woods 2012). There have even been 
investigations into the recent phenomena of commodity fetishism for regional, natural 
products (McCarthy 2006). Food geography literature has also begun to tackle the larger 
notion of food security beyond the local or regional scale (Jackson 2010; McDonagh 
2013). 
Since the 2000’s food deserts have been a burgeoning topic in food geography in 
the United States (Besharov, Bitler, and Haider 2011; Cummins and Macintyre 2002; Jiao 
et al. 2012; McEntee and Agyeman 2010; Mead 2008; Shaw 2006). The term “food 
desert” originated in the United Kingdom (UK) in the 1990’s to describe areas without 
adequate access to grocery stores (Blanchard and Lyson 2006; Eckert and Shetty 2011; 
Morton et al. 2005; Walker, Keane, and Burke 2010). The US in particular has seen a rise 
in big box, national chain food retailers that include items other than foodstuffs 
(Blanchard and Lyson 2006; Morton et al. 2005). Smaller stores are forced to charge 
higher prices, carry less and poorer quality inventory, or close their doors leaving holes in 
the affordable, available food network (Blanchard and Lyson 2006; Morton et al. 2005).  
Unlike the UK however, the U.S. contains numerous alternative food sources (e.g. 
convenience stores, dollar stores, and farmers markets) that may help to mitigate these 
desert areas (Blanchard and Lyson 2006; Russell and Heidkamp 2011). This alternative 
food network is just one of the variables that has blurred the ability to determine a food 
desert in the US, and has resulted in a wide range of definitions throughout the literature 
area.  
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Increasingly prevalent among the food geography sub-discipline, food terms such 
as ‘desert’ take on their own meaning for each individual study (Gatrell, Reid, and Ross 
2011). All food desert definitions have one thing in common; the restriction of access to 
food retailers. Many definitions focus on walkable distance to food resources (Jiao et al. 
2012; Mead 2008) Some definitions exclude rural regions altogether, and state that food 
deserts are exclusively the product of urban environments (Eckert and Shetty 2011). The 
United States Department of Agriculture (USDA) defines a food desert as having low 
access to a supermarket with the deciding factor being a set distance (Kato and Irvin 
2013; USDA Economic Research Service 2014). For the purposes of Hubley’s (2011) 
research, a desert is defined as limited access to the best selection of food. Other studies 
have asserted that low access is not a function of distance alone, but rather many factors, 
including the physical ability of a population to travel to a retailer, the financial ability to 
shop at a retailers, and the knowledge of retailers available to them (Besharov, Bitler, and 
Haider 2011; Eckert and Shetty 2011; Jiao et al. 2012). In practice, identification of these 
regions depends entirely on how the study has chosen to define the phenomena, and the 
lack of a standardized definition has caused some researchers to debate their existence 
(Walker, Keane, and Burke 2010).  
As varied as the definitions of food deserts are the techniques used to identify 
them (Gatrell, Reid, and Ross 2011). One of the earliest works on food deserts in the US, 
“Solving the Problem of Iowa Food Deserts” mailed surveys to residents in rural counties 
to self-assess their food access issues (Morton et al. 2005). Blanchard and Lyson’s 2006 
“Food Availability in the Nonmetropolitan South” used a distance of more than ten miles 
to a supermarket with fifty or more employees to identify food deserts. Hallett and 
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McDermott (2011) used a cost surface approach to identify food deserts in Kansas. A 
cost surface was used to determine the cost of travel to food retailers along transportation 
networks (Hallett IV and McDermott 2011). This was then compared with total food 
expenditures to determine areas where residents spend a disproportionate amount of time 
or money to obtain food (Hallett IV and McDermott 2011). Walker, Keane, and Burke 
(2010) analyzed techniques and topics in thirty-one food access and desert articles 
published between January 2008 and January 2010. Their results showed that researchers 
used one or more of nine techniques to assess food access: business directories and 
census data, focus groups, food store assessment, food use inventory, GIS technology, 
interviews, inventory for measuring, perceptions of access, questionnaires, and surveys; 
while exploring one or more of eleven variables related to food deserts including access 
to stores, income, race and ethnicity, food store density, cost, location, store type, 
availability, perception, quality of foods, and impact (Walker, Keane, and Burke 2010). 
This wide breadth of research techniques coupled with the malleable definition of a food 
desert present a sizable hindrance to accurate identification food deserts with repeatable 
results outside of the specific study region (Hubley 2011; Moore, Roux, and Franco 
2012). 
More recent studies have been quick to acknowledge the limitations of the current 
body of work on the topic. One major question surfacing is whether increased access to 
food providers actually matters (Kato and Irvin 2013). Some correlations have been 
drawn between the presence of certain types of food outlets and dietary behavior (Eckert 
and Shetty 2011; Liese et al. 2010; Moore, Roux, and Franco 2012), but it is not 
proximity alone that dictates good access to healthy resources (Kato and Irvin 2013). 
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Even when access to food resources are optimal, it does not necessarily mean that people 
will utilize the them (Kato and Irvin 2013; Walker, Keane, and Burke 2010). Kato and 
Irvin (2013) for example, discovered that spatial proximity to food outlets does not 
correlate with good access to fresh produce, though it is also not irrelevant when 
combined with factors such as money, time, and daily travel patterns. This issue becomes 
even more complicated outside of urban environments. Distance alone is a poor judge of 
access in rural areas where a multitude of factors, such as terrain, weather, and daily 
commute, influence where rural populations make purchases (Hubley 2011). Including 
travel time may provide enhanced results but suffers from its own shortcomings, mainly 
its failure to account for environmental and accidental barriers that do not get factored 
into analysis (Hubley 2011). 
Compounding these issues is the debate over the types of retailers that should be 
included in analysis (Hallett IV and McDermott 2011; Hubley 2011; Kato and Irvin 
2013). Overwhelmingly, studies have used supermarkets exclusively as the basis for 
sufficient availability (Eckert and Shetty 2011; Hubley 2011; Kato and Irvin 2013; 
Moore, Roux, and Franco 2012; Walker, Keane, and Burke 2010). This originated under 
the assumption that smaller stores would carry less, lower quality, higher-priced 
inventory than their larger counterparts (Blanchard and Lyson 2006). This, however, does 
not discount the fact that smaller retailers like convenience stores, dollar stores, and gas 
station may help to mitigate the absence of a large retailer in the region (Hubley 2011; 
Walker, Keane, and Burke 2010). In fact, a direct assessment showed in sparsely 
populated areas these types of retailers tend to score high on inventory assessments, and 
can rival urban grocery stores in terms of availability and price (Hubley 2011). 
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Regardless of criteria used to identify food deserts, most studies rely on secondary 
sources to determine where food retailers are located (Liese et al. 2010). Typically, lists 
of retailers are harvested from internet directories, purchased from vendors, or copied 
from telephone directories and then geocoded to determine locations with little error 
assessment performed on the resulting datasets (Liese et al. 2010). Liese et al. (2010, 
2013) have calculated error margins on some of the commonly used databases with 
startling results. The first attempt, which looked at all food outlets, including restaurants, 
found that in all databases, 33-55% of food outlets were undercounted with the exception 
of the dataset from the South Carolina Department of Health and Environmental Control 
(SCDHEC) (Liese et al. 2010). Even though the SCDHEC dataset had a much smaller 
margin of error at 14%, it was entirely attributed to the grocery store and supermarket 
category (Liese et al. 2010). A second attempt on InfoUSA and Dun & Bradstreet 
databases in 2013 showed an approximate 57% undercount in the grocery store and 
supermarket category (Liese et al. 2013). This undercount illustrates the ineffectiveness 
of counting supermarkets as a method of measuring available food resources when not 
combined with directly surveying retailers through fieldwork (Moore, Roux, and Franco 
2012). 
Two additional methods tend to be used to evaluate resources: surveys and direct 
measure (Moore, Roux, and Franco 2012). Of these, direct measure proves to be the most 
accurate way to assess how many retailers provide adequate food resources, although it is 
also the most resource intensive (Moore, Roux, and Franco 2012). Surveys tend to be 
used as proxies when direct measurement is not an option, though there are a number of 
limitations (Moore, Roux, and Franco 2012). Survey participants may not define healthy 
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food in the same way as researchers, they may not know all of the food choices available 
in their area, they may not accurately judge distance, and they may inaccurately estimate 
availability (Moore, Roux, and Franco 2012). Moore, Roux, and Franco (2012) propose 
that surveys are the only suitable substitute for direct measurement, but only so long as 
margin of error is noted. The use of such varied definitions of food desert, distance to 
food resources, datasets, and methods make crucial concepts in food studies such as local, 
accessible, desert unsuitable for repetition across studies (Gatrell, Reid, and Ross 2011; 
Hubley 2011).  
There is a need in the discipline for a better definition of what food deserts are, 
where they are located, and what factors define them (Kato and Irvin 2013).  Changing 
the focus from food deserts (where resources are absent), to availability (the quantity and 
quality of what is accessible) may provide a better understanding of the current food 
environment (Hubley 2011; Walker, Keane, and Burke 2010). Even with the increased 
attention to food issues in the literature, relatively little research has been done on rural 
food security (Woods 2012).  The topic may be a little muddied, but rural food access 
issues demand attention not only because they impact everyday life, but because a 
thorough understanding of them may lead to improvements in public policy, social 
programs, and economic development patterns (Gatrell, Reid, and Ross 2011). 
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CHAPTER III 
METHODOLOGY 
A major component of this study is the development of a technique that will be 
replicable outside of the study site with few resources. After examining the current body 
of food access literature, I found that many of the articles published concerning rural food 
access were based on data collected for an external project, or a database specific to the 
study region. Teresa Hubley’s brief article on food deserts in rural Maine (2011) was a 
product of a study of Maine Supplemental Nutrition Assistance Program (SNAP) 
retailers. While this yielded enough information to produce a small discussion of general 
rural food availability, the SNAP funded research only investigated outlets that accepted 
SNAP benefits which ruled out a number of specialty food providers. Likewise, Liese’s 
three publications regarding rural food outlets (2007; 2010; 2013) rely heavily on a 
database maintained by the South Carolina Department of Health and Environmental 
Control’s Office of Public Health Statistics and Information Services Division of 
Biostatistics and Health GIS. This dataset proved to be an invaluable resource for the 
discussion regarding food retailers in South Carolina, but at the time of writing this type 
of database did not exist or was not publicly available for the state of Mississippi. The 
method proposed below alleviates the need for access to a very specific database. 
The research process involved choosing the study area, preliminary data 
collection, preliminary data processing, planning fieldwork, field data collection, field 
data processing, and final analysis. Each step had major milestones that needed to be 
completed. An overview of each step and the major milestones are shown in Table 1. A 
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detailed discussion of each portion of the research process composes the rest of the 
chapter. This includes suggestions on how to improve the process in future studies.  
Table 1 
Research Process and Major Milestones 
 
Research Step Major Milestones 
1. Identify study site 
 
a. Determine current population and “rural-ness” of study 
area counties 
b. Determine all census designated places (CDP) in the 
study area 
c. Examine all rural counties inclusion of proximity to 
large CDPs or urban areas 
2. Preliminary data 
collection 
d. Collect zip codes for chosen study sites 
e. Harvest names, locations, and retailer classification 
from publicly accessible online database 
3. Preliminary data 
processing 
f. Filter retailer list to exclude food outlets that do not sell 
grocery items based on retailer classification 
g. Geolocate filtered list and refine by study sites 
h. Verify against aerial imagery 
4. Planning fieldwork i. Modify food inventory assessment survey 
j. Create mobile-ready data entry form 
k. Test data collection and mobile platform 
l. Find optimized route for each study site using refined 
retailer list 
5. Field data collection  
6. Field data processing m. Clean and refine data 
n. Calculate survey results 
7. Final analysis o. Create maps 
Study Area 
Mississippi consistently ranks among the highest in the nation for obesity. Nearly 
30% of the American population is considered obese and in 2013, Mississippi ranked 
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first, with 35.1% of its adult population falling into the category (Trust for America’s 
Health 2015). In adults, being significantly overweight is associated with many health 
risks including increased risk for high blood pressure, heart disease, certain cancers, 
diabetes, and strokes (Centers for Disease Control 2013b). In adolescents, obesity 
increases the risk for chronic diseases and have been linked to poor performance in 
school. Adolescents who eat a healthy breakfast, for example, have been found to exhibit 
decreased absenteeism, increased memory ability, and improved temperaments (Centers 
for Disease Control 2013a). Healthy eating habits and proper nutrition start in the home. 
Primary food buyers within households must be willing to make smart decisions 
regarding nutrition and have access to food resources that allow those decisions to come 
to fruition. This can be problematic however as households need to rely almost 
exclusively on local food distributors who may or may not provide an adequate variety of 
fresh, healthy foods.  
Mississippi consists of mostly rural areas with varying degrees of suburban and 
urban development. It ranks higher than average for both adult and childhood obesity 
rates in the nation (Centers for Disease Control 2013b; Centers for Disease Control 
2013a) and lower than average for median household income (US Census Bureau 2013). 
Six cultural regions exist in the state including the Delta, Red Clay Hills, Appalachian 
Foothills, Black Prairie, Piney Woods, and Gulf Coast regions (Mississippi Arts 
Commission 2013). More commonly, however, four regions are recognized: the Delta in 
the northwest, the Hills in the northeast, the Pines in the southeast, and the Natchez 
District in the southwest (Figure 1). This study chose to use the four commonly 
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designated regions of the state as they are more significantly correlated with rural 
regions. 
 
Figure 1. Mississippi's cultural regions, census designated places, and study site counties. 
One sample county was chosen from each of the state’s cultural regions. Each 
Mississippi county was examined for similar levels of rural-ness, specifically total 
population, percent rural population, and proximity to census designated places (CDP). 
Of the eighty two counties in Mississippi, twenty three have 100% rural population with 
total populations ranging from 1,386 to 19,607 (Catlin et al. 2014). Because the study 
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was conducted at the county level, it was possible that the nearest food outlets were 
located in adjacent counties. Selection of the sample locations was critical in reducing 
this error. A case study approach was determined to be the most efficient way to gain 
highly detailed data about food availability in the time allotted for sampling. Using this 
approach rather than obtaining a large number of locations through unverified secondary 
data eliminates the ability to accurately model the state wide food environment. The 
decision to use case studies was made because it offers a more in-depth look at rural food 
access than most studies accomplish.  
In the Delta region, only three counties are considered to have 100% rural 
populations. Two of those counties, Issaquena and Sharkey, have the lowest and second 
lowest populations in the state: 1,386 and 4,799, respectively. These population counts 
are far below total population for the other rural counties leaving the only other viable 
choice in the region as Carroll County. Out of the five rural counties in the Hills region, 
Calhoun County was selected for sampling. Its central location within the region, number 
of CDP, population, and distance from Carroll County determined its selection. Perry 
County was chosen in the Pines regions largely because of its proximity to me. It fit 
within the criteria for sample counties and was one of the few locations that could be 
surveyed in one day with no overnight travel required. This made it a prime target for the 
initial surveys and allowed it to function as a test run for data collection. Wilkinson 
County is one of seven counties that fit the criteria in the River region. Its proximity to 
major cities and CDP in the region made it an idea candidate for surveying. 
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Calhoun County 
Calhoun County was organized in 1852, making it the fifty-ninth county to be 
organized in Mississippi (Brieger 1980). It is located in the northeastern portion of the 
state (Figure 1) and covers 586.57 square miles. It is considered to have a 100% rural 
population by the 2014 County Health Rankings (2014), a total population of 14,745, and 
approximately 25.5 persons per square mile (US Census Bureau 2014). The county has 
contained thirty communities throughout the course of its history with Pittsboro as the 
county seat since 1852 (Brieger 1980). Early industry in the county was comprised of 
plantation farming of cotton and sweet potatoes, whiskey distribution, cattle ranching, 
and lumber mills. Many of the county’s communities were bypassed during railroad 
construction, however, and failed as a result (Brieger 1980). Today Calhoun County 
depends largely on agribusiness based timber, cattle, soybeans, sweet potatoes, cotton, 
and corn (Calhoun Economic Development Association 2015). The county is home to the 
world’s largest producer of boat paddles, the nation’s second largest producer of lift 
chairs and adjustable beds, as well as the town of Vardaman, the self-proclaimed sweet 
potato capital of the world (Calhoun Economic Development Association 2015). 
Carroll County 
In 1833, Carroll County was the twenty-seventh county to be organized in 
Mississippi (Brieger 1980). It is located in the northwestern portion of the state (Figure 1) 
and covers 628.24 square miles. It is considered to have a 100% rural population by the 
2014 County Health Rankings (2014), a total population of 10,254 (US Census Bureau 
2014), and approximately 16.9 persons per square mile (U.S. Census Bureau 2014). The 
county has contained thirty-four communities throughout the course of its history though 
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many were established early and short lived (Brieger 1980). Early industry in the county 
was sparse though there were a variety of mills, some plantations, a tonic factory, and at 
least one community organized around logging (Brieger 1980). Two notable companies 
emerged from Carroll County in the early 1900’s, the Jitney Jungle supermarket chain 
and Billups Gasoline Service Stations (Carroll County Development Association 2015). 
The county is second in the nation for hunting and harvest of white-tailed deer, and 
maintains eight Mississippi Champion Trees (Carroll County Development Association 
2015). 
Perry County 
Perry County was organized in 1820 and was the fifteenth county in Mississippi 
(Brieger 1980). It is located in the southeastern portion of the state (Figure 1) and covers 
628.24 square miles. It is considered to have a 100% rural population by the 2014 County 
Health Rankings (2014), a total population of 12,227 (US Census Bureau 2014), and 
approximately 18.9 persons per square mile (US Census Bureau 2014). The county has 
contained thirty-four communities throughout the course of its history though not many 
remain (Brieger 1980). Early industry in the county was entirely timber related with a 
number of communities evolving around sawmills (Brieger 1980). A portion of the De 
Soto National Forest occupies the southern half of the county.  
Wilkinson County 
Wilkinson County was one of the first organized counties in Mississippi. Founded 
in 1802, it was the home to the first railroad in Mississippi, the Feliciana Line which 
crossed the Mississippi River from St. Francisville, Louisiana to Woodville, Mississippi 
(Brieger 1980). Wilkinson is located in the southwestern portion of the state (Figure 1) 
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and covers 678.11 square miles. It is considered to have a 100% rural population by the 
2014 County Health Rankings (2014), a total population of 9,191 (US Census Bureau 
2014), and approximately 14.6 persons per square mile (US Census Bureau 2014). The 
county has contained twenty communities since its inception (Brieger 1980). Because of 
its access to the Mississippi River and railroad lines, early industry in Wilkinson revolved 
around cotton plantations and shipping (Brieger 1980). The population grew until the 
early 1900’s and has since been on a steady decline. Camp Van Dorn, a World War II 
Army training base was constructed in 1942 and remained operational until 1945 (Van 
Dorn Museum 2007). More recently, the county has attracted manufacturing industries 
such as chemical manufactures BASF and CARBO Ceramics (Development Authority of 
Wilkinson County 2009). 
Preliminary Data Collection 
The first step in identifying food retailers for Calhoun, Carroll, Perry, and 
Wilkinson counties was to find a suitable database from which to extract packaged food 
retailer locations, including supermarkets, grocery stores, convenience stores, dollar 
stores, and other establishments that sell food items in quantities larger than for personal 
consumption. It was determined that this dataset would need to come from (in preferred 
order): a state maintained database of packaged food retailers; a proprietary database 
from a third-party vendor; local business licenses; or a public database such as phone 
directory. To ensure the method would be replicable in other geographic locales, the 
options were evaluated on not only the ability to obtain data, but the time and cost 
required for access. 
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The favored method of obtaining data was through a state maintained database of 
packaged food retailers such as the one produced by the South Carolina Department of 
Health and Environmental Control’s Office of Public Health Statistics and Information 
Services Division of Biostatistics and Health GIS. During error assessment in previous 
studies, Liese discovered that the margin of error on this database was far lower than 
other evaluated databases (Liese et al. 2010; Liese et al. 2013) making it the preferred 
option for this study’s dataset. At the time of writing and to the best of my knowledge, 
Mississippi does not maintain, or at the least does not make public, such a database. The 
state does provide listings of outlets that process foods (i.e. processing of meats or dairy), 
handle and prepare foods (i.e. cooking, baking, etc.), distribution vendors, and food 
preparation inspections. 
The second option for compiling packaged food retailer locations was through 
third-party marketing list vendors such as InfoUSA, Dun & Bradstreet, or Nielsen. These 
lists were found to have higher error margins (Liese et al. 2010; Liese et al. 2013), but 
would be the easiest to obtain in terms of time spent acquiring the listings. I found that 
the vendors had highly varied pricing structures. Dun & Bradstreet, for instance charge 
approximately $130 per industry segment (Dun & Bradstreet 2015). Purchasing a 
complete dataset for this study would have required information from at least fourteen 
segments and cost approximately $1,820. Nielsen charges a blanket fee for their entire 
database at a starting price of $3,000 (Kilts Center for Marketing 2015). With the focus 
of the study concentrated on affordability and replicability, purchasing a marketing list 
from these vendors was determined to be an ineffective technique for compiling food 
retailer locations. 
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Alternatively, I examined the possibility of requesting business license 
information from local regulatory agencies. Business licenses are categorized under the 
North American Industry Classification System (NAICS), the “standard used by Federal 
statistical agencies in classifying business establishments for the purpose of collecting, 
analyzing, and publishing statistical data related to the U.S. business economy (Special 
Projects Staff 2015).” This classification system is used by reporting agencies to produce 
detailed reports regarding the American economic sector as well as to categorize the 
aforementioned vendor marketing lists. If the business licenses could be obtained through 
the local granting agencies, the results would be assumed to be similar to a third-party 
purchase. Through communication with multiple offices throughout the state, I 
determined that no single office is responsible for granting or allowing access to all 
variations of business licenses. Licenses are granted at three levels: state, county, and 
city. Depending on the geographic location and type of business, it may be required to 
hold all or any combination of the three licenses. To compile an address list through this 
technique would require contacting the state licensing office, each county licensing 
office, and each city licensing office for the four counties. Such an extensive endeavor 
was not within my means, so I deemed this method unsuitable for the study. 
The remaining option was to harvest retailer locations from a publicly accessible 
database such as the White Pages or Yellow Pages. To determine which database would 
be used, an initial query for ‘food’ and a variety of location with the counties were 
conducted on each website. The generic subject query was used to capture all businesses 
that work with food which could later be refined by the database assigned classifications. 
Upon inspection, this search on www.whitepages.com returned only restaurants, while 
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the same search on www.yellowpages.com resulted in listings for restaurants, 
wholesalers, grocery stores, supermarkets, convenience stores and other establishments. 
Since the White Pages would require searching for a number of different industry 
segments to acquire a complete list of food vendors and the Yellow Pages required only 
one search term, I chose the yellow pages as the database from which to compile a 
packaged food vendor list. 
To ensure that the maximum amount of locations would be harvested from 
www.yellowpages.com, I compiled a list of zip codes included in each county was 
compiled from www.zipmap.net (Coryat and USNavGuide 2014). Then I ran a query in 
www.yellowpages.com query for ‘food, in each zip code. A typical search on 
www.yellowpages.com returns thirty directory listings and six advertised listings per 
page. Each result directory result is numbered and contains the name of the 
establishment, review rating (if any), address, phone number, industry categories, and a 
more information link. I used the free WebScraper extension for Google Chome (Balodis 
2015) to automate the harvesting of vendor listings. 
I gave the web scraper the starting locations of www.yellowpages.com and a 
query of food and each zip code present in the four target counties. In the search results 
list, I pointed the scraper at the html div elements that contained the name of the 
establishment, address, and industry category. The speed for scraping was set to a five 
second delay between pages. I then recorded this information for each numbered 
directory result on all pages of the search results and exported the listings from all pages 
to Microsoft Excel .xsl files. This process yielded a total of 4,057 results. 
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Preliminary Data Processing 
Two objectives needed to be completed to produce an accurate estimate of 
packaged food vendors in the sample counties: eliminate non-packaged food vendors 
from the list and refine by county boundaries. The Yellow Pages industry segment 
classification allowed the list to be whittled down to only packaged food vendors. 
Because the Yellow Pages assigns multiple classifications it was possible to capture 
results from establishments that might belong to multiple industry segments. Gas stations, 
for example, were often labeled as gas stations, and some restaurants were also listed as 
grocery stores. I used Microsoft Excel to filter and remove all establishments that had no 
packaged food classification (grocery store, convenience store, discount store, variety 
store, and food products). In addition, I found that a number of locations had no addresses 
associated with them. These listings contained only a name, a category, and a link to 
more information, and appeared to be advertisements. Any listings without addresses 
were removed as well. Finally, I checked dataset was then checked for duplicate entries. 
Once processing was completed, I loaded the addresses into QGIS (Open Source 
Geospatial Foundation 2014) and geocoded using the MMQGIS plugin (Minn 2015). 
Since locations were collected by zip code which cross county borders, many retailers 
were located outside of the study area. The geocoded point layer was clipped using the 
2014 Mississippi county boundary layer (U.S. Census et al. 2014). This refined the 
dataset to only those locations within the study counties. I then overlaid the points onto 
the 2014 Mississippi National Agriculture Imagery Program (NAIP) 1 Meter, Ortho 
Rectified 3-Band Compress County Mosaics & 4-Band Digital Ortho Quarter Quads 
(USDA-FSA-APFO 2014) to check for potential missing locations. I visually examined 
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each county mosaic for structures that might indicate a commercial building. Specifically 
I looked for parking lots of three varieties: paved areas with lines, paved areas without 
lines large enough to accommodate multiple vehicles near a building, and gravel or dirt 
areas large near a structure or building. No new locations were discovered through this 
process. The final dataset contained a total of eighty three packaged food retailers: twenty 
eight in Calhoun County, thirteen in Carroll County, twenty five in Perry County, and 
seventeen in Wilkinson County (Table 2). 
Table 2 
Counties and Packaged Food Retailer Locations  
 
County Region Number of Yellow 
Pages Locations 
Number of Locations 
Inventoried 
Calhoun Hills 28 19 
Carroll Delta 13 10 
Perry Pines 25 17 
Wilkinson River 17 13 
Total  83 59 
 
Planning Fieldwork 
To assess the quality of food inventory in the study sites, I modified a version of 
the Nutrition Environment Measures Study for Corner Stores (NEMS-CS) developed by 
the Center for Health Behavior Research at The University of Pennsylvania (Cavanaugh 
et al. 2013). The primary goal of the NEMS-CS is to evaluate the nutrition environment 
of smaller food retailers such as corner stores and includes measures for items such as 
canned and frozen fruits and vegetables, snacks, and beverages (University of 
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Pennsylvania 2013). Corner stores are typically found in urban environments and 
function as small general merchandise outlets for their immediate surroundings. 
Unmodified, the NEMS-CS (Appendix A) collects information on thirteen food 
categories and includes pricing information and specific brands of foods. The cereal 
category, for example, is delineated by cereals with less or more than seven grams of 
sugar. Each subdivision has two options, one for Cheerios and one for an “alternate 
item.” I expected that the majority of the retailers in the study area would not be as large 
as a traditional corner store nor carry the same variety of items. To accommodate for this 
I simplified the measures. My intent was to assess whether there were adequate quantities 
and varieties of food to supplement the lack of a grocery store or supermarket in the 
immediate vicinity. 
The modified measures (Appendix B) removed pricing data; expanded the 
category of beverages to include juice, water, and carbonated beverages; added the 
categories of fresh, frozen, processed, and canned meats in lieu of ground beef and hot 
dogs; and included a snack category which included baked and low calorie choices. The 
processed meats category included hot dogs, packaged sandwich meats, preserved meats 
such as bacon and sausage, and all fully cooked (heat and serve) meats. A brief 
comparison of the two measure systems can be found in Table 3. 
The resulting assessment allowed for a total score of 35 to be assigned to any one 
retailer. At this level, the retailer would be functioning at a similar capacity to a full-
fledged grocery store or supermarket, and would prove to be a suitable surrogate in the 
absence of a larger store. A score of 20 – 29 would mean that the retailer had sufficient 
stock to supplement the lack of a grocery store in the area but would not be able to 
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completely mitigate the effects. At a score of 10 – 19, a retailer would carry items of 
convenience (milk, bread, snacks, and carbonated beverages) but would not have 
sufficient stock to be considered an appropriate food outlet. Retailers with scores below 
10 would carry very little food resources and may have been inappropriately categorized, 
or provide a different primary service (e.g., a beer store or gas station). 
Table 3 
Original NEMS-CS measures vs. Modified measures 
 
Original NEMS-CS Measures Modified Measures 
1. Milk 1. Milk 
2. Fruit 2. Juice 
3. Frozen and Canned Fruit 3. Water 
4. Vegetables 4. Carbonated Beverages 
5. Frozen and Canned Vegetables 5. Fresh Fruit 
6. Ground Beef 6. Frozen & Canned Fruit 
7. Hot Dogs 7. Fresh Vegetables 
8. Frozen Dinners 8. Frozen and Canned Vegetables 
9. Baked Goods 9. Fresh Meats 
10. Beverages 10. Frozen Meats 
11. Bread 11. Processed Meats 
12. Baked Chips & 100 Calorie Snacks 12. Canned Meats 
13. Cereal 13. Frozen Dinners 
 14. Bread 
 15. Cereal 
 16. Snacks 
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To expedite the collection of data, I constructed a mobile-ready version of the 
survey form via the form builder Jotform (Jotform, Inc. 2015). The form used the phone 
or mobile device’s GPS to determine the location of the store being surveyed. Each 
category choice was given. I set up mobile survey to group the different regions in a store 
together, resulting in each page of the mobile survey corresponding to a different section 
of a store (frozen and refrigerated, canned and shelved, beverages). I did this to minimize 
time spent in each store. Rather than having to constantly flip between physical pages or 
scroll through a large, virtual list each section had a short list of yes or no questions. If 
more information was needed, a field was provided for it, but only appeared when the 
question was marked yes. This helped to keep the survey succinct and easily navigable. 
When a survey was submitted, the answers were imported into a Google Drive 
spreadsheet along with the time of submission. The mobile version of the survey will 
remain accessible as long as possible (Lawrence 2015), and the physical version can be 
found in Appendix B. 
I gave each data collector the link to the online form and took each to a local 
convenience store to test the application, familiarize them with the survey process, and 
answer questions prior to being sent out into the field. This proved to be a crucial step in 
the process. First, it allowed me to resolve complications that arose because of different 
mobile operating systems. It was found that the mobile application responded differently 
on iPhones than on certain versions of Android. By doing a test run with the data 
collectors, I was able to troubleshoot the mobile survey and configure each device to 
properly record locations. Second, it allowed the data collectors to ask questions in the 
process of gathering information. This ensured that survey responses were uniform. 
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The final step prior to data collection was to generate an optimized route for each 
data collection trip. I loaded the addresses into www.routefast.com (RouteFast 2015) for 
each county, and a fastest round trip was generated for each trip. Because this only 
estimated drive time, I added an additional ten minutes per location was added to the 
drive to prepare the data collectors for total time spent in the field. 
Field Data Collection 
The first county to be surveyed was Perry County. I personally did the fieldwork 
in part as a test run in data collection. This allowed for adjustments to be made to the 
mobile survey and helpful suggestions to be passed onto the additional data collectors 
prior to their foray into the field. Subsequently, data collectors were sent to the remaining 
counties with the driving directions, a link to the mobile survey, a paper copy of the 
survey, a notebook, and writing instruments. All stores in the county were surveyed with 
two exceptions. If a national discount chain retailer, such as Family Dollar or Dollar 
Tree, had multiple locations in the county two were required to be surveyed. If there was 
similar inventory in each location the remainder were not physically surveyed. If there 
were drastically different inventory, the remainder of the locations had to be surveyed in 
person. Second, grocery stores and supermarkets were not surveyed. The intent of the 
surveys was to determine what retailers could be used to replace or supplement regular 
trips to a grocery store. By default, grocery stores and supermarkets contain the necessary 
items to achieve the highest score on the surveys. All locations harvested from the 
Yellow Pages were visited during each field trip. If a location could not be inventoried 
the reason was noted. Any additional locations that did not appear in the Yellow Pages 
list were surveyed and noted as well.  
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Field Data Processing 
All data collected in the field was automatically imported into an Excel 
spreadsheet. Each question on the mobile form corresponded to a single cell in the 
spreadsheet with each row representing a location. Because of this structure, the initial 
data had to be processed multiple times to achieve a calculable result. The data in each 
cell was first parsed into individual cells. If a location contained both whole in low-fat 
milk in half and full gallons for example, the initial cell would contain all four entries 
which would be separated into individual cells (Figure 2). Each text cell was then 
converted to a binary representation for calculation with “0” representing “no” marked on 
the survey and “1” representing “yes.” Any questions that resulted in a numerical value 
(i.e. How many varieties of fresh fruit?) were left as entered with null values represented 
by “0.” A final score could then be calculated using the assessment rubric.  
  
Figure 2. Initial and parsed data. 
In addition to deriving the assessment score for each location, the quantity of 
retailers and percentage of total retailers was calculated for each broad survey category as 
well as each sub-category. This was done at the county level as well as for the completed 
list of food retailers. Major grocery stores or supermarkets were not included in these 
calculations. 
Final Analysis 
The quantity and percentages of retailers were compared across counties at both 
the broad category and sub-categories level. This highlighted trends across state regions, 
Whole > 1/2 Gallon
Lowfat > 1/2 Gallon
Whole < 1/2 gallon
Lowfat < 1/2 gallon Whole > 1/2 Gallon Lowfat > 1/2 Gallon Whole < 1/2 gallon Lowfat < 1/2 gallon
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and exposed any distinction between retailers in differing cultural regions. The 
assessment score of individual retailers was examined to determine what types of retailers 
were likely to achieve higher results on the evaluation. 
Visualization of the results was done in three parts: the location of the retailers 
themselves, the areas around the retailers which would be served by their presence, and 
an overview of what foods were available in each area. To show the locations of each 
retailer assesses, the addresses gathered during data collection were geocoded in QGIS 
(Open Source Geospatial Foundation 2014) using MMQGIS (Minn 2015). The resulting 
point layer was placed over an OpenStreetMap (OpenStreetMap Foundation 2014) via 
the OpenLayers plugin (Motta, Walker, and Kalberer 2015).  
Areas of impact were visualized by creating buffers around each retailer. Any 
supermarkets in the vicinity as well as retailers the scored above thirty on the assessment 
were given a ten mile buffer, the standard mileage for food access used by a number of 
publications and studies including the USDA Food Access Research Atlas (2015). All 
other retailers were given a five mile buffer to represent the area of impact of these 
locations. These supplemental retailers carry food inventory that can help alleviate the 
absence of a grocery store, but do not have sufficient stock to be considered a surrogate. 
If given a ten mile buffer, they would be assumed to have the same impact as a larger 
retailer. The distance was lessened as a way of visually indicating less of an effect on the 
food environment. 
Lastly, pie charts representing the broad categories present in each buffer zone 
were created and placed over their corresponding areas. If category items could be 
purchased at any retailer in the buffer zone, a piece of the pie chart was filled in. If the 
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category was not available, the slice was left white. This was done for all major area of 
impact buffer zones around and did not include grocery stores.   
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CHAPTER IV 
RESULTS 
In all counties, the majority of food retailers scored low on the survey. Fifty one 
percent of all retailers inventoried scored below a ten on the assessment (Table 4). The 
broad assessment categories showed that all retailers in all counties carry inadequate 
stock of juice, fresh fruits and vegetables, fresh meats, and frozen dinners. In these 
groupings less than twenty percent of retailers provided these items at all, with one 
exception; twenty-one percent of retailers carried fruit juice. At least forty percent of all 
retailers carried milk, water, carbonated beverages, processed meats, canned meats, 
bread, and cereal (Appendix D).  Eleven retailers in total scored in the twenties on the 
assessment. While some of these were independently owned stores, the bulk of these 
retailers were dollar or discount stores. The food inventory is surprisingly robust in these 
retailers and is generally only fresh foods. 
Table 4 
Retailer Assessment Scores 
 
Score Calhoun 
County 
Carroll 
County 
Perry 
County 
Wilkinson 
County 
Total number 
of retailers 
Percentage of 
total retailers 
0-10 9 7 9 5 30 51% 
11-20 4 1 4 7 16 27% 
21-30 4 2 4 1 11 19% 
31-35 2 0 0 0 2 3% 
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When examined at the sub-category level, retailers perform much better in 
specific areas. Only fifty-six percent of retailers provide milk including half and full 
gallons in both low-fat and whole varieties. Three quarters of all retailers provide gallons 
of whole milk, however. Fewer retailers provide more than one quantity of milk in 
different fat options. The same applies to the snack category. Nearly all retailers (95%) 
sell chips in greater than one ounce quantities while roughly nine percent sell baked 
snacks or 100-calorie packs. 
Calhoun County 
Calhoun County was the only sample county to have retailers score above thirty 
on the assessment (Table 4). In both cases they were very small, independent grocery 
stores with limited stock. Point deductions resulted from one store only carrying white 
and wheat bread with no additional varieties, while the other store did not have half 
gallons of low-fat milk. Four retailers scored in the twenties, three of which were national 
discount store chains. Four retailers scored in the teens and were a mix of discount stores 
and convenience stores. All retailers scoring lower than ten were convenience stores 
attached to gas stations.  
Calhoun County retailers performed well in nine sub-categories: whole milk, 
bottled water, carbonated beverages, white bread, wheat bread, snack cakes, regular 
chips, canned vegetables, and canned meats (Appendix D). Forty to fifty percent of 
retailers provided processed meats, other types of bread, cereal, grits, oatmeal, and 
canned fruits. Twenty to thirty percent of retailers stocked fresh fruit and meats, frozen 
meats, and regular frozen dinners. Less than twenty percent of locations sold low-fat 
milk, juice of any variety, fresh or frozen fruits or vegetables, or low-fat frozen dinners. 
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Hot meals could be purchased at eighteen of the nineteen locations with a little more than 
half of those providing fried foods. 
Four retailers carried fresh fruits (Appendix D). Two of these locations were 
small supermarkets with large selections (more than 15 varieties) of fresh fruit. The other 
two locations stocked small quantities of common fruits including apples, bananas, and 
oranges. Three locations sold fresh and frozen vegetables; the previously mentioned 
small supermarkets and one convenience store. The convenience store contained six 
varieties of fresh vegetables including potatoes and greens, as well as nine varieties of 
frozen vegetables. 
 
Figure 3. Fresh, canned, and frozen fruits and vegtables in Calhoun County. 
 Carroll County 
Carroll County was the worst performer on the assessment (Table 4). Only two 
stores scored above twenty, both being national discount store chain locations. One 
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retailer scored in the teens, a convenience store and small grocery that wound up being 
the only place in the county to buy fresh vegetables. The remaining seven stores scored 
below a ten on the assessment and were composed of convenience stores attached to gas 
stations. 
Carroll County retailers performed well in eight sub-categories. More than sixty 
percent of retailers carried whole milk, bottled water, carbonated beverages, white bread, 
snack cakes, regular chips, canned fruits, canned vegetables, and canned meats 
(Appendix D). Thirty percent or less of locations sold low-fat milk, juice of any variety, 
fresh vegetables, frozen meats, regular frozen dinners, wheat or any other variety of 
bread, cereal, oatmeal, grits, or low-fat snacks. There were no locations that sold half 
gallons of low-fat milk, fresh or frozen fruit, frozen vegetables, fresh meats, or low-fat 
frozen dinners. Hot meals could be purchased at all ten locations with sixty percent of 
those locations serving fried foods. 
Only one retailer in the county carried fresh foods of any kind (Figures 4, 5), a 
small gas station and grocer combination. The total fresh inventory included two varieties 
of vegetables, turnips and snap peas, and four varieties of souse, a type of head cheese or 
terrine that may include an animal’s ears, feet, and tongue. 
Perry County 
Perry County had no retailers score above thirty on the assessment, though four 
retailers score in the twenties (Table 4). One retailer was a very small, independent 
grocery store with a surprising amount of inventory. Point deductions at this retailer 
resulted from a lack of frozen dinners, very few snack options in regular or low-fat, and 
no frozen juices. The other three retailers were national discount store chains.  
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Figure 4. Fresh, canned, and frozen fruits and vegtables in Carroll County. 
 
Figure 5. Fresh, frozen, processed, and canned meat in Carroll County. 
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Four retailers scored in the teens and were mostly convenience stores. The remaining 
nine retailers with scores lower than ten were convenience stores attached to gas stations. 
Perry County retailers performed well in six sub-categories: whole milk, low-fat 
milk, bottled water, carbonated beverages, regular chips, and canned meats (Appendix 
D). Forty to sixty percent of retailers provided white bread, snack cakes, cereal with more 
than seven grams of sugar, canned fruits, and canned vegetables. Less than thirty percent 
of retailers stocked juice, fresh fruit, fresh or frozen vegetables, fresh or frozen meats, 
frozen dinners, bread other than white, cereal with less than seven grams of sugar, 
oatmeal, and grits.  No locations sold frozen juice, frozen fruit, low-fat frozen dinners, or 
baked or low-fat snacks. Hot meals could be purchased at seventeen of the eighteen 
locations with only thirty-nine percent of those locations serving fried foods. 
Three retailers carried fresh fruits (Appendix D). One of these locations was a 
small grocer with a large selection (more than 15 varieties) of fresh fruit. The other two 
locations were convenience stores attached to gas stations that sold only bananas. The 
grocer was the only location that sold fresh vegetables and meats. In addition, one 
supermarket was found that did not appear on the list compiled from the Yellow Pages. 
Wilkinson County 
Wilkinson County, the county with the smallest population, had only one retailer 
score above twenty on the assessment (Table 4). Five of the seven retailers that scored in 
the teens were national discount store chains. The other two retailers were a local butcher 
and a small convenience store (not attached to a gas station) in one of the more remote 
part of the county. All retailers scoring lower than ten were convenience stores attached 
to gas stations. It should be noted that Wilkinson County also contained three 
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supermarkets, the highest number of supermarkets in the study site, though they all 
located in one town.  
Wilkinson County retailers performed well in ten sub-categories: all varieties and 
sizes of milk, bottled water, carbonated beverages, canned fruit, canned vegetables, 
canned meats, white bread, pastries and snack cakes, and regular chips (Appendix D). 
Thirty to fifty percent of retailers provided frozen meats, processed meats, regular frozen 
dinners, cereal, oatmeal, and grits. Less than twenty percent of retailers stocked fresh 
fruit and meats, frozen meats, and regular frozen dinners. Less than twenty percent of 
locations sold fresh fruit, fresh vegetables, frozen vegetables, fresh meats, or bread other 
than white. No retailers carried frozen juice, frozen fruit, low-fat frozen dinners, or baked 
or low-fat snacks. Hot meals could be purchased at all thirteen locations with only five of 
those providing fried foods. 
One retailer, a small local butcher sold small quantities of fresh fruits and 
vegetables and a wide assortment of fresh meats (Appendix D). There were seven fresh 
fruit varieties and three fresh vegetable varieties, with far more frozen vegetables 
available (seventeen varieties). In addition there were twenty seven varieties of meat 
from a number of different animals in a wide assortment of cuts as well as a number of 
freshly processed meats like sausage. The convenience store that carried vegetables had 
only two varieties of greens, and did sell an assortment of packaged processed meats like 
sausage and bacon.  
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CHAPTER V 
DISCUSSION 
At first glance, the results of the food retailer assessment may seem disheartening. 
Half of all the retailers surveyed scored below a ten and are not suitable sources of food 
for their geographic regions. Using percentages and raw numbers for analysis is a bit 
misleading however, as it only takes one well stocked location to completely make up for 
the lack of a larger supermarket in the vicinity. In Perry County for example, the 
southwestern portion of the county (north of De Soto National Forest) is lacking the 
presence of a large supermarket, but does have a small grocer with six to eight aisles of 
shelved goods, and a hearty selection of fresh fruits, vegetables, and meats. In fact, the 
only items lacking at this retailer that are present in larger supermarkets are frozen 
dinners, frozen fruits, and frozen juices. The USDA Food Research Atlas (2015) 
concludes (as does this study) that Perry County is not an area with low food access. 
Similarly, this study found that Calhoun County exhibits a comparable level of access in 
both studies. The two datasets do not always agree, however. 
The entirety of Wilkinson County is listed as being low access in the USDA Food 
Research Atlas (2015). This study found that Wilkinson County had the highest number 
of grocery stores out of all the sample counties, though they are not geographically 
dispersed. At approximately 1,700 residents (U.S. Census Bureau 2010), Centreville, 
Mississippi is the most populated town in the county. It holds roughly one-fifth of the 
county’s estimated 9,191 population (U.S. Census Bureau 2014), three grocery stores, 
three national discount chain stores, and a butcher. Calculating population within ten 
miles of Centreville (the standard mileage for low access), at least 3,295 Wilkinson 
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residents are in this incredibly well stocked pocket. While the majority of the county may 
not fall into the high food access category, it is inaccurate to say that the entire county is 
lacking. Over one-third of the population has plentiful access to food resources.  
 
Figure 6. Large grocery stores and supermarket in the sample counties. 
The USDA Food Research Atlas currently uses 2010 large supermarket data (Ver 
Ploeg et al. 2012) combined with various census statistics to produce their visualization. 
All of the data is gathered and analyzed at the block level, yet the maps produced are tract 
level. This may account for some of the discrepancies between the two studies. As the 
resolution changes to present a broader perspective on food access, details become lost 
and areas of access become generalized. In addition, a store is only considered a large 
supermarket if it contains all necessary food categories (including but not limited to fresh 
meat, dairy, and frozen foods) and has an annual revenue of two million dollars. The 
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monetary threshold may keep some rural grocery stores from inclusion in the USDA data 
and skew the results illustrating how different resolutions of data and varying scales of 
visualization can produce drastically different models of the food environment. 
Further, this raises the question of whether a large grocery store or supermarket is 
really the only measure of sufficient food access. In Calhoun, Perry, and Wilkinson 
counties smaller grocers with vastly smaller physical footprints carry virtually identical 
inventory to their larger counterparts and, in turn, provide the same level of food access. 
Both Calhoun and Wilkinson counties saw smaller grocers existing in the same areas in 
direct competition with larger supermarkets. These smaller grocers lack only the 
extensive variety of brands that a larger supermarket with a bigger physical structure can 
accommodate; the variety of food types remain the same. These findings support Moore, 
Roux, and Franco’s (2012) conclusion that direct assessment is the only accurate way to 
assess availability of food. It is clear that there needs to be a delineation between retailers 
with adequate food resources and those without, but it is unlikely there is a suitable proxy 
for actual retailer inventory data or in-person evaluation. 
Additionally, this study proved to be a thorough exercise in Yellow Pages error 
assessment. In each county, numerous retailers were no longer in business or simply did 
not exist. For each retailer that was closed or missing, there were two that had not 
appeared in the listings at all. It is unclear if this can be attributed to the method or the 
database, though potentially this could be determined by checking the harvested Yellow 
Pages data against another database. Whether the fault lies with missing data, 
misclassification in the dataset, or harvesting error verifying retailer locations against 
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aerial images alleviated the need to traverse every road in the county to ensure an 
accurate result. 
Method and techniques aside, a fundamental flaw of visualizing this kind of 
information is the impression that it gives regarding the food environment. In the USDA 
Food Research Atlas Carroll County is a bright, glowing green to illustrate that they are a 
low income county with low access to food. Even though the UDSA has moved away 
from the term ‘food desert’, the phrase has become popularized and associated with this 
type of food environment. The term ‘desert’ in and of itself lends to the idea that the area 
is barren with little to nothing there, though this is far from accurate. This study found it 
to be true that Carroll County has no large supermarket or even small grocers. There is 
only one location within the county to buy fresh vegetables, and the selection is limited. 
It also found that there were at least three retailers in disparate regions of the county that 
sold essential items like milk, bread, and frozen meats, as well as having a wide 
assortment of canned goods and other non-refrigerated food items. It is entirely possible 
to purchase ingredients to make a nutritious meal within the confines of Carroll County. 
There are unquestionably areas for improving food access in the county, but while the 
choices may be limited these findings show that Carroll County is not the sterile food 
environment that being a ‘food desert’ or ‘low access’ implies. 
Accompanying this notion of non-sterility is the dilemma of what really is low 
access or acceptable distance to food resources in a rural areas. For areas that have never 
had a substantial population there may be an inherent understanding that food resources 
are not and will likely never be close by. In Wilkinson County, for example, the 
population has never been larger than 21,500 and has steadily declined to levels not seen 
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since the early 1800’s. Out of the 383 census blocks designated for the county, 259 have 
fewer than ten people in them. The population is simply not large enough or concentrated 
enough to sustain much retail business outside of the two organized towns that exist 
there. In fact, a likely cause of the oddly large supermarket count in southeastern 
Wilkinson County is their proximity to the neighboring county and state. It is probable 
that these retailers serve not only residents of Centreville in Wilkinson, but Liberty in 
Amite County and Norwood and Wilson to the south over the Louisiana state line.  
For residents of sparsely populated counties such as the ones chosen for this 
study, it may just be a byproduct of living in a rural area that resources are far away. It is 
not just food that is unavailable, all products and services are limited if they are available 
at all. A ten, twenty, or thirty mile commute to shop, visit medical facilities, or go to 
restaurants may be the trade-off for living in remote areas. This is not necessarily 
indicative of a lack of food access, but it may suggest that only a subset of a rural 
population suffers from food access issues. Residents of these areas that do not own a car, 
or elderly residents who have lost the ability to drive would suffer the greatest from the 
lack of resources. In addition, there are areas where grocers or supermarkets have closed 
in an area leaving a food void. Without historical research on each community or talking 
to residents in the project study site these areas would be difficult to identify. 
There may also be the possibility of home grown supplements to a lack of food 
resources in an area. Calhoun County considers itself second in the nation for harvest of 
white tailed deer. If a number of residents are farmers or hunters this could impact their 
available food sources. As a farming community, residents may grow their own 
vegetables or have access to those grown by others. As a hunting community, a lack of 
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fresh meat in stores could be lessened by locally harvested and processed game. 
Networks of food sharing, selling, or trading may exist that are unobservable unless you 
are a member of the community. 
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CHAPTER VI 
CONCLUSION 
Food access in rural Mississippi is limited, but is not as poor as it could be. In the 
counties of this study, the absence of larger grocery stores and supermarkets was 
mitigated by supplemental retailers. For many areas, these retailers were national 
discount chain stores with surprising amounts of food inventory, from frozen ground beef 
and chicken breasts to dairy and packaged dry goods. It is clear that there is a deficit of 
fresh foods (fruit, vegetables, and meat). Fresh goods are far more difficult to handle than 
packaged items and have a limited shelf life. The lack of these resources may not 
necessarily be an indication of an underserved population, but rather a demonstration of 
local resident’s shopping behavior. It could also suggest the presence of supplemental 
resources this study did not investigate like food sharing, farmer’s markets, personal, 
non-commercial sales of fresh food, and personal gardening. These questions while 
important to investigate are outside the scope of what this project could accomplish. 
Beyond simply knowing what food resources exist in rural Mississippi, this 
research has provided an in-depth look at what being in rural, low food access areas 
means to the communities in questions. Food access, much like other products and 
services in rural areas, is modest. The majority of retailers provide a supplemental level 
of access. There are retailers that sell the same variety of foods as a larger grocery store 
however. These small grocers, whether in an area with a larger supermarket or not, serve 
to increase access for those residents in the most sparsely populated regions of the 
counties. Rural roads are not as easily traversed as well maintained highways or city 
roads and can mean a lengthy commute to the nearest population center. Shopping at a 
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smaller food retailer with a more convenient location may mean the difference between 
an hour drive to the nearest supermarket and a twenty minute trip to the nearest store that 
carries ground beef and milk. Those most affected by the distribution of resources are 
those without access to a vehicle including those residents who cannot afford a vehicle, 
or those whose health prevents them from driving.  
Additionally, this study illustrates the breadth and complexity of issues facing 
food researchers. Lack of a standardized food retailer dataset, assessment technique, or a 
common definition of food desert and ‘sufficient access’ hampers the ability to analyze 
results and draw meaningful conclusions between different areas of the nation facing the 
similar issues. Absence of data regarding how far rural residents travel daily and how far 
they are willing to travel for food resources inhibits the ability to determine an acceptable 
distance to food resources. Using distance as a measure for accessibility has its own 
shortcomings. Distance alone cannot account for a wealth of factors prevalent in rural 
areas such as road conditions, terrain, weather, and daily travel patterns. Physical barriers 
aside, close proximity may not equate to sufficient access if the intended population has 
cultural barriers which impede the use of nearby food resources or are unknowledgeable 
about the nutritional value, preparation, or consumption of available resources. 
There is a clear need within the discipline for a better understanding of food 
access and the barriers to it. It is possible that a rebranding of food access away from the 
idea of food deserts, or lack of resources, to availability may change the way the food 
environment is perceived. In rural areas, understanding residents travel patterns and how 
they interact with local retailers may provide the needed insight to more appropriately 
define areas of low food access. A standardized method of assessing food resources will 
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allow for comparison between studies and provide new channels for interpreting what 
limited resources mean to a community and how to address them. Increasing the amount 
of rural food research may be able to provide educators, law-makers, and economic 
developers a means to understand where to concentrate efforts, and in turn improve lives.  
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Percent of locations with each category
Calhoun Carroll Perry Wilkinson Total
Milk 39 33 69 73 56
Juice 21 15 17 31 21
Water 71 53 47 63 60
Carbonated Beverages 92 83 67 84 83
Fresh Fruit 21 0 17 8 14
Frozen & Canned Fruit 29 30 28 35 31
Fresh Vegetables 16 10 6 15 12
Frozen and Canned Vegetables 37 30 31 38 35
Fresh Meats 21 0 6 8 10
Frozen Meats 32 10 28 46 31
Processed Meats 53 70 39 54 53
Canned Meats 16 9 13 11 49
Frozen Dinners 21 10 11 15 15
Bread 61 37 33 31 43
Cereal 52 28 38 52 51
Snacks 46 43 28 33 38
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Number and Percent of Locations in each subcategory
Calhoun Carroll Perry Wilkinson
Number Percent Number Percent Number Percent Number Percent Sum of retailers Average percent
Whole > 1/2 Gallon 12 63 6 60 14 78 12 92 44 75
Lowfat > 1/2 Gallon 6 32 2 20 12 67 10 77 30 51
Whole < 1/2 Gallon 9 47 5 50 13 72 8 62 35 59
Lowfat < 1/2 Gallon 3 16 0 0 11 61 8 62 22 37
Bottled Juice > 14oz 6 32 2 20 6 33 8 62 22 37
Frozen Juice 2 11 1 10 0 0 0 0 3 5
Water < 20 oz 18 95 10 100 16 89 12 92 56 95
Water 6 pack 12 63 2 20 5 28 2 15 21 36
Water 12+ pack 12 63 2 20 11 61 11 85 36 61
Water Gallon 12 63 7 70 2 11 8 62 29 49
Soda < 20 oz 18 95 10 100 17 94 13 100 58 98
Soda 6 pack 17 89 5 50 10 56 6 46 38 64
Soda 12+ pack 18 95 9 90 13 72 13 100 53 90
Soda 1 liter+ 17 89 10 100 13 72 13 100 53 90
Diet Soda < 20 oz 18 95 10 100 17 94 13 100 58 98
Diet Soda 6 pack 17 89 4 40 7 39 5 38 33 56
Diet Soda 12+ pack 18 95 8 80 10 56 13 100 49 83
Diet Soda 1 liter+ 17 89 10 100 10 56 11 85 48 81
Fresh Fruit 4 21 0 0 3 17 1 8 8 14
Frozen Fruit 0 0 0 0 0 0 0 0 0 0
Fresh Vegetables 3 16 1 10 1 6 2 15 7 12
Frozen Vegetables 3 16 0 0 1 6 1 8 5 8
Fresh Meats 4 21 0 0 1 6 1 8 6 10
Frozen Meats 6 32 1 10 5 28 6 46 18 31
Processed Meats 10 53 7 70 7 39 7 54 31 53
Regular Frozen Dinners 6 32 2 20 4 22 4 31 16 27
Low-fat Frozen Dinners 2 11 0 0 0 0 0 0 2 3
List additional frozen foods here 0 0 0 0 5 28 6 46 11 19
Bread - White 14 74 6 60 9 50 9 69 38 64
Bread - Wheat 12 63 2 20 5 28 2 15 21 36
Bread - Other 9 47 3 30 4 22 1 8 17 29
Sweet Breads, snack cakes 16 84 10 100 10 56 10 77 46 78
Cereal < 7g sugar 8 42 3 30 5 28 5 38 21 36
Cereal > 7g sugar 8 42 3 30 8 44 7 54 26 44
Oatmeal 10 53 3 30 6 33 6 46 25 42
Grits 8 42 2 20 5 28 7 54 22 37
Chips > 1 oz 18 95 10 100 15 83 13 100 56 95
Low-fat or baked > 1 oz 5 26 2 20 0 0 0 0 7 12
100 calorie snacks 3 16 1 10 0 0 0 0 4 7
Canned Fruits 11 58 6 60 10 56 9 69 36 61
Canned Vegetables 14 74 7 70 8 44 8 62 37 63
Canned Meats 16 84 9 90 13 72 11 85 49 83
Can you buy a hot meal? 18 95 10 100 17 94 13 100 58 98
If yes, is it fried foods? 13 68 6 60 7 39 5 38 31 53
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